Effects of dietary sodium restriction on peptide stimulation of aldosterone secretion by the isolated perfused rat adrenal gland in situ: a report of exceptional sensitivity to angiotensin II amide.
The effects of prior sodium depletion on the steroidogenic responses of the rat adrenal gland have been investigated using a method of perfusing the isolated adrenal gland of the rat in situ. Secretion rates of aldosterone in response to the known adrenocortical stimulants ACTH, angiotensin II amide and alpha-MSH were measured. In each case, the adrenals from sodium-deplete animals responded to a lower dose of the stimulant than the normal animals. This resulted in a 10-fold increase in sensitivity to ACTH, a 100-fold increase in sensitivity to angiotensin II amide, and a 1000-fold increased sensitivity to alpha-MSH, bringing the threshold concentration required for aldosterone secretion into the physiological range of alpha-MSH concentrations. The perfused adrenal gland is particularly sensitive to angiotensin II amide; a bolus administration of 1 amol gave a significant increase in aldosterone secretion in the sodium-deplete group. These data confirm previous reports of increased adrenal sensitivity to alpha-MSH and angiotensin II in sodium depletion, and also suggest the existence of intraglandular mechanisms for signal amplification which may be involved in mediating the adrenal response to very small concentrations of stimulant.